(19) 




(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



lllllllllllllll 



(11) 



EP 1 413 417 A1 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 1 58(3) EPC 



(43) Date of publication: 


Int PI 7- R9QP A 


28.04.2004 Bulletin 2004/18 


(21) Application number: 02755743.8 


(86) International application number: 


PCT/JP2002/007841 


(22) Date of filing: 01 .08.2002 


(87) International publication number: 




WO 2003/01 3823 (20.02.2003 Gazette 2003/08) 


(84) Designated Contracting States: 


(72) Inventors: 


AT BE BG CH CY CZ DE DK EE ES Ft FR GB GR 


• YUHARA, Yukitomo 


IE IT LI LU MC NL PT SE SK TR 


Sumida-ku, Tokyo 131-0043 (JP) 


Designated Extension States: 


• KURAMiTSU, Mikihiro 


AL LT LV MK RO SI 


Sumida-ku, Tokyo 131-0043 (JP) 


(30) Priority: 02.08.2001 JP 2001235307 


(74) Representative: Westphal, Mussgnug & Partner 


11.09.2001 JP 2001275483 


Patentanwalte 


26.06.2002 J P 2002185680 


Am Riettor 5 




78048 Villingen-Schwenningen (DE) 


(71) Applicant: Yoshida Kogyo Co., Ltd 




Sumida-ku, Tokyo 131-0043 (JP) 





(54) DOUBLE-FACE IN-MOLD FORMING METHOD 



< 

CO 

T— 

o. 

LU 



(57) One of the object of the invention is to provide 
a method for manufacturing a double-side in-mold mold- 
ed product with no need to punch a hole in preventing 
interfusion of the punch dust into the molded product 
and formation of a scar on the molded product by the 
punch dust as well as improving the yield ratio of the 
molded product. 

One representative method for manufacturing a 
double-side in-mold molded product is a method using 
a stationary moid 3 and a movable mold 4 having cavi- 
ties 3b, 4b for molding a molded product and passing 
parallel a first continuous film 7 and a second continuous 
film 14 each having a printing layer"! 2, 1 9 facing to one 
another, including the steps; forming an inlet passage Z 
extending in a direction intersecting with a film feeding 
direction for inietting a resin into the cavity 3b, 4b when 
the stationary mold 3 and the movable mold 4 are 
clamped; forming an inlet V at one end of the inlet pas- 
sage Z for injecting the resin; placing each edge of the 
first continuous film 7 and the second continuous film 
14 positionally shifted in a direction (direction shown by 
arrow B) intersecting with the film feeding direction(di- 
rection shown by arrow)^); and passing through the first 
continuous film 7 and tne^second continuous film 14 at 
the stationary mold side aVid at the movable mold side, 
respectively; and further comprising the steps of: press- 
ing the first continuous film 7 and the second continuous 
film 14 sequentially toward the mold sides by the resin; 
and injecting the resin between the first continuous film 
7 and the second continuous film 14 from the inlet pas- 



sage after clamping the movable mold 3 and the station- 
ary moid 4 to moid a molded product 21 . 

FIG.3 
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Description 
Technical Field 

[0001] This invention relates to a method for manu- 
facturing a double-side in-mold molded product, in 
which transfer printings are provided on each side. 

Background Art 

[0002] Conventionally, various methods are provided 
for manufacturing a transfer molded product in which 
molding and transfer printing are done simultaneously. 
Particularly, i n a case where the transfer printing is made 
to the double sides of the molded product, a resin must 
be injected between two continuous films. One example 
of this technique for manufacturing such a product hav- 
ing transfer printing on double sides, having a mecha- 
nism punching a hole to a film is disclosed in JP-A- 
62-227613. 

[0003] In this method for manufacturing a product 
having transfer printing on double sides, the punching 
mechanism is provided on a stationary mold side, and 
the punching mechanism punches a hole to a transfer 
film provided to the stationary mold side and fed by a 
positioning means. By injecting the resin through the 
hole, a product having a various shape with printings 
transferred at double sides, is obtained. 
[0004] However, since the method for manufacturing 
a product having transfer printing on double sides is re- 
quired to punch the hole in the film, there raises prob- 
lems that punching dusts may remain in a cavity of the 
mold during the operation for punching the hole to 
render the punch dust contained in the transparent 
molded product, or that a yield of the products may be 
lowered where the punch dust forms a scar on the sur- 
face of the molded product as the punch dusts ciung to 
the mold. 

Disclosure of the Invention 

[0005] It is therefore an object of the invention to pro- 
vide a method for manufacturing double-side in-mold 
molded product having no need to punch a hole in a film 
so that a punch dust is prevented to be molded together 
within the product and that a forming of a scar on the 
surface of the molded product by the punch dust is pre- 
vented, and therefore, the yield of the product is im- 
proved. 

[0006] To solve the above problem, according to the 
invention, there is provided a representative method for 
manufacturing double-side in-mold molded product by 
using a stationary molded a movable mold having a 
cavity for molding a molded product and by passing in 
parallel a first continuous n)m and a second continuous 
film each having a printing layer on a surface facing to 
each other, having the steps of forming an inlet passage 
for introducing a resin into the cavity when the stationary 



moid and the movable mold are clamped, the inlet pas- 
sage formed in a direction intersecting with a film feed- 
ing direction, and forming an inlet at one end of the inlet 
passage for injecting the resin, and placing each edge 

s of the first continuous film and the second continuous 
film displaced in a direction intersecting with the film 
feeding direction, and passing the first continuous film 
and the second continuous film through the stationary 
mold side and at the movable mold side, respectively; 

10 and injecting, to mold a molded product, the resin be- 
tween the first continuous film and the second continu- 
ous film from the inlet passage to press the first contin- 
uous film and the second continuous film sequentially 
toward the mold side after clamping the movable mold 

15 and the stationary mold. 

Brief Description of the Drawings 
[0007] 

20 

Fig. 1 is a perspective view of the protective panel 
formed by a method according to an embodiment 
of the invention; 

Fig. 2 is an explanatory drawing of a step of passing 
25 through a continuation film continuously between a 

stationary mold and a movable mold; 

Fig. 3 is an explanatory drawing of the stationary 

mold and the movable mold; 

Fig. 4 is an explanatory drawing of the stationary 
30 mold and the movable mold; 

Fig. 5 is a drawing showing a sectional side view of 

a continuous film; 

Fig. 6 is a perspective drawing of the continuous 
film; 

35 Fig. 7 is a perspective drawing of the continuous 
film; 

Fig. 8 is a explanatory drawing of a method for man- 
ufacturing a protect panel; 

Fig. 9 is an explanatory drawing of the method for 
40 manufacturing the protect panel; 

Fig. 1 0 is an explanatory drawing of the method for 

manufacturing the protect panel; 

Fig. 11 is an explanatory drawing of the method for 

manufacturing the protect panel; 
45 Fig. 1 2 is an explanatory drawing of the method for 

manufacturing the protect panel; 

Fig. 1 3 is an explanatory drawing of an arrangement 

of an inlet passage and a print pattern; 

Fig. 14 is an explanatory drawing of a step of pass- 
50 ing through a continuation film continuously be- 
tween a stationary mold and a movable mold of a 

second embodiment; 

Fig. 1 5 is a sectional view of the stationary mold and 
the movable mold; 
55 Fig. 1 6 is a perspective view of the continuous film; 
Fig. 17 is an explanatory drawing of a method for 
manufacturing a protect panel; 
Fig. 1 8 is an explanatory drawing of the method for 
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manufacturing the protect panel; 
Fig. 1 9 is an explanatory drawing of an arrangement 
of an inlet passage and a print pattern; 
Fig. 20 is an explanatory drawing of a stationary 
mold and a movable mold of a third embodiment; s 
Fig. 21 is an explanatory drawing of a step of pass- 
ing through a continuation film continuously be- 
tween a stationary mold and a movable mold of a 
forth embodiment; 

Fig. 22 is a sectional view of the stationary mold and 
the movable mold; 

Fig. 23 is a perspective view of the continuous film; 
Fig. 24 is an explanatory drawing of a method for 
manufacturing a protect panel; and 
Fig. 25 is an explanatory drawing of the method for 
manufacturing the protect panel. 

Best Mode for Carrying Out the Invention 

[First embodiment] 

[0008] Hereinafter, a first embodiment of the method 
for manufacturing a double-side in-mold transfer mold- 
ed product of the invention will be explained referring to 
the drawings. Fig. 1 is a perspective view of the protec- 
tive panel formed by a method according to an embod- 
iment of the invention; Fig. 2 is an explanatory drawing 
of the step a step of passing through a continuation film 
continuously between a stationary moid and a movable 
mold; Figs. 3 and 4 are explanatory drawings of the sta- 
tionary mold and the movable mold; Fig. 5 is a drawing 
showing a sectional side view of a continuous film; Figs. 
6 and 7 are perspective drawings of the continuous film; 
Figs. 8 through 1 2 are explanatory drawings of a method 
for manufacturing a protect panel; and Fig, 13 is an ex- 
planatory drawing of an arrangement' of an inlet passage 
and a print pattern. 

[0009] An example of a protection panel P1 manufac- 
tured by the embodiment is shown in FIG 1 . The protec- 
tion panel P1 is an example of a panel for a display win- 
dow of an electronic equipment such as a cellular 
phone. The protection panel P1 is a transparent plate 
body made of acryl, and as shown in Fig. 1 (a), a surface 
thereof has a translucent frame 1a printed on a sur- 
rounding area and a transparent display window 1b 
through which to display a liquid crystal screen on a cen- 
tral area. Also, as shown in Fig. 1 (b), a back side of the 
protection panel P1 has a metallic frame 2a printed on 
a surrounding area and a transparent display window 
2b through which to display a liquid crystal screen on a 
central area. As configured above, the protection panel 
P1 has the transparent display window of the display 
windows 1 a and 1 b through which to display the liquid 
crystal screen on the central area, and the frame with 
metallic luster formed by the metallic color of the back 
side seen-through the translucent color of the surface 
on the surrounding area of the display window. 
[0010] Hereinafter, a method for manufacturing the 



protection panel P1 for the display window of an elec- 
tronic equipment of the embodiment will be explained. 
The embodiment is an example of a molding apparatus 
having a method of sending two continuation films par- 
allel. 

[001 1 ] As shown in Fig. 2, in the first step, a first con- 
tinuation film 7 and a second continuation film 14 are 
passed through between a stationary mold 3 and a mov- 
able mold 4 continuously. 

[0012] As shown in Fig. 3, an inlet 3a for introducing 
a transparent resin, a cavity 3b, and a second curve 3c 
connected to the cavity 3b are formed to the stationary 
mold 3. An inlet 4a for introducing a transparent rein, a 
first curve 4c, and a cavity 4b are formed to the movable 
mold 4. As shown in Fig. 4, when the stationary mold 3 
and the movable mold 4 are clamped, an inlet passage 
Z formed by the second curve 3c and the first curve 4c 
for introducing the resin into the cavities 3b, 4b, is 
formed in a direction (direction shown by arrow B in Fig. 
3) orthogonal to a film feeding direction (direction shown 
by arrow A; see Fig. 6). The inlets 3a and 4a are formed 
in a position where opposing to each other and forming 
a single inlet V at one end of inlet passage Z when the 
stationary mold 3 and the movable mold 4 are clamped. 
[0013] As shown in Fig. 2, a first winding apparatus 5 
and a second winding apparatus 6 are attached to the 
stationary moid 3 and the movable moid 4, respectively. 
The first winding apparatus 5 and. the second winding 
apparatus 6 have sending rolls 5a, 6a and receiving roils 
5b, 6b, respectively. Continuous films 7, 14 are wound 
up and hung between the sending roll 5a, 6a and the 
receiving roll 5b, 6b. 

[0014] Each of the first continuous film 7 and the sec- 
ond continuous film 1 4 is wound around sending roll 5a, 
6a respectively, and is held. Respective leading ends of 
the first continuous film 7 and the second continuous 
film 14 are passed through between the stationary mold 
3 and the movable mold 4, and wound up to the receiv- 
ing rolls 5b, 6b to complete the preparation. As shown 
in Fig. 6, the first continuous film 7 is configured to be 
smaller in width than the second continuous film 14. 
[0015] As shown in Fig. 5(a), the first continuous film 
7 is composed of an exfoliation layer 9 made of a ma- 
terial which does not comprise adhesive property, a UV 
hard layer 10 to improve hardness of the surface, an 
anchor layer 11 to improve fixing of printing, a printing 
layer 12, and an adhesive layer 13 layered in sequence 
on a base film 8 made of polyethylene terephthalate 
(PET). As shown in Fig. 5(b), the second continuous film 
14 is composed of an exfoliation layer 16, a UV hard 
layer 1 7, an anchor layer 1 8, a printing layer 1 9, and an 
adhesive layer 20 layered in sequence on a base film 
15, in the same manner. 

[0016] As shown in Fig. 5(c), the printing layers 12, 
1 9 have an area where printings are formed (frames 1 a, 
2a) and an area where printings are not formed (display 
windows 1b, 2b). The transparent display window (see 
Fig. 1 ) is formed by disposing the transparent resin layer 
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through the area where printings are not formed. Plural 
discrete printing patterns are formed on the printing lay- 
ers 12, 19 at specified intervals. 

[001 7] As shown in Fig. 6, by configuring the first con- 
tinuous film 7 and the second continuous film 14to have s 
different width, only the second continuous film 14 is 
placed to be opposed to the inlet 4a. Namely, the first 
continuous film 7 is placed solely at the stationary mold 
side to be opposed to the cavity 3b, and the second con- 
tinuous film 1 4 is placed solely at the movable mold side 10 
to be opposed to the inlet 4a, the cavity 4b, and the first 
curve 4c. In a situation when the first and second wind- 
ing apparatus 5, 6 are started, the second continuous 
film 14 is intermittently fed between the stationary mold 
3 and the movable mold 4 in parallel with the feeding 15 
direction (direction shown by arrow A) of the first con- 
tinuous film 7 in a status where each of the adhesive 
layers 13, 20 faces to each other. The intermittent feed- 
ing operation is controlled so that the printing pattern 
consistently corresponds to the cavity 3b of the station- 20 
ary mold 3 and the cavity 4b of the movable mold 4. 
[0018] As shown in Fig. 6, the two continuous films 
are configured to have different width so that only the 
second continuous film 14 is placed to be opposed to 
the inlet 4a. However, as shown in Fig. 7, in case when 25 
the first continuous film 7 and the second continuous 
film 14 are having same width, it is possible to configure 
placing only the second continuous film 14 to be op- 
posed to the inlet 4a, by feeding the first continuous film 
7 at the stationary mold side in a manner to be opposed 30 
to the cavity 3b, and by shifting the second continuous 
film 14 in width direction (direction shown by arrow B) 
and feeding at the movable mold side in a manner to be 
opposed to the inlet 4a, the cavity 4b, and the first curve 
4c. ■ 35 

[0019] Next, a resin injection step will be explained 
referring to Figs. 8 through 12. As shown in Fig. 8, after 
the printing patterns of the first continuous film 7 and the 
second continuous film 1 4 are stopped at respective po- 
sitions within the cavities 3b, 4b as described above, the 40 
stationary mold 3 and the movable moid 4 are clamped. 
[0020] As shown in Fig. 9, after clamping the station- 
ary mold 3 and the movable mold 4, the transparent res- 
in is injected through the inlet V. The injected transpar- 
ent resin proceeds through the first curve 4c by pressing 45 
the second continuous film 1 4 toward the movable mold 
4, and proceeds through the second curve 3c by press- 
ing the first continuous film 7 towards the stationary 
mold 3, and fill in the inlet passage Z. The transparent 
resin is filled within the cavities 3b, 4b by pressing the so 
first continuous film 7 and the second continuous film 
14 toward the stationary mold side and the movable 
mold side, and become^nited with the first continuous 
film 7 and the second continuous film 14 to mold a mold- 
ed product 21 . "X 55 
[0021] After the molded product 21 is hardened, as 
shown in Figs. 10 through 12, the stationary mold 3 and 
the movable mold 4 are opened, the molded product 21 



is pressed out in a manner that the molded product 21 
is left stick to the stationary mold side by the adhesive 
force between the inlet 3 a and a sprue formation portion 
21a formed at the inlet 3a after the injection, and the 
molded product21 is detached by vacuum detacher (not 
shown). Herewith, the molded product 21 is detached 
from the first continuous film 7 and the second continu- 
ous film 14 between the exfoliation layers 9, 1 6 and the 
UV hard layers 10, 17. 

[0022] Then, the sprue formation portion 21a, which 
is a portion formed within the inlet, is cut off. and the 
manufacturing of the protection panel P1 is accom- 
plished. 

[0023] As described above, by passing through the 
first continuous film 7 and the second continuous film 
14 in a manner that the second continuous film 7 only 
opposes to the inlet 4a, and after clamping the movable 
moid 4 and the stationary mold 3, injecting the transpar- 
ent resin in between the first continuous film 7 and the 
second continuous film 14 through the inlet passage Z, 
thereby forming the molded product 21 , an inflow of the 
transparent resin between the continuous film and the 
mold can be prevented. Furthermore, in the above-de- 
scribed method, there is no need to punch a hole. There- 
fore, an interfusion of the punch dust produced when 
punching a hole into the molded product 21 and the 
forming of a scar on the molded product 21 by the punch 
dust can be prevented, and the yield ratio of the molded 
product 21 can be improved. 

[0024] In addition, the inlet passage Z can be formed 
in a direction intersecting to the film feeding direction 
(direction shown by arrow A; see Fig. 6) and as a pas- 
sage connects to the outside of the first continuous film, 
and is not limited to the forming of the embodiment. For 
example, as shown in Fig. 13(a), when the printing pat- 
tern is placed intersecting with the film feeding direction 
(direction shown by arrow A), the inlet passage Z can 
be formed straight. 

[0025] In addition, as shown in Fig. 13(b), two printing 
patterns can be placed parallel in a direction intersecting 
with the film feeding direction (direction shown by arrow 
A). In this modification, the inlet passage Z is formed so 
as to be connected to each of the two printing patterns, 
and a diverging point Za of the inlet passage Z is formed 
at outside of the first continuous film 7 (in common with 
the inlet V). 

[0026] In addition, as shown in Fig. 13(c), two printing 
patterns can be placed parallel in a direction intersecting 
with the film feeding direction (direction shown by arrow 
A). In this modification, the branching-off point Za of the 
inlet passage Z is formed within the area of the first con- 
tinuous film 7. 

[0027] In addition, as shown in Fig. 1 3(d), two printing 
patterns can be placed parallel in a direction intersecting 
with the film feeding direction (direction shown by arrow 
A) and to be opposed to the branching-off point Za of 
the inlet passage Z. In this modification, the inlet pas- 
sage Z is formed so as to be connected to each of the 
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two printing patterns, and the branching-off point Za is 
formed within the area of the first continuous film 7 and 
between the two printing patterns. 

[Second embodiment] 

[0028] Hereinafter, a second embodiment of the 
methodfor manufacturing a double-side in-mold molded 
product of the invention will be explained referring to the 
drawings. Fig. 14 is an explanatory drawing of a step of 
passing through a continuation film continuously be- 
tween a stationary mold and a movable mold of a sec- 
ond embodiment; Fig. 15 is a sectional view of the sta- 
tionary mold and the movable mold; Fig. 1 6 is a perspec- 
tive view of the continuous film; Figs. 1 7 and 1 8 are ex- 
planatory drawings of a method for manufacturing a pro- 
tect panel; Fig. 19 is an explanatory drawing of an ar- 
rangement of an inlet passage and a print pattern; and 
Fig. 20 is an explanatory drawing of a stationary mold 
and a movable moid of a another embodiment. Herein- 
after, the portions redundant to the above-described first 
embodiment will be referred same reference numbers 
and the explanation thereof wiil be abbreviated. 
[0029] An example of method for manufacturing the 
protection panel P1 according to the embodiment will 
be described hereinafter. The embodiment is an exam- 
ple of a molding apparatus having a method of sending 
two continuation films parallel. 

[0030] As shown in Fig. 1 4, in the first step, a first con- 
tin uation film 7 and a second continuation film 14 is 
passed through between a stationary mold 33 and a 
movable mold 34 continuously. 

[0031] As shown in Fig. 15(a), a sprue 33dforinletting 
a transparent resin from an inlet 33c, a second curve 
33c,and a cavity 33b are formed to the stationary mold 
33. A first curve 34c and a cavity 34b are formed to the 
movable mold 34. As shown in Fig. 15(b), when the sta- 
tionary mold 3 and the movable mold 4 are clamped, in 
the order from a side of the inlet 33a of sprue 33d, the 
first curve 34c and the second curve 33c forms an S- 
shaped inlet passage Z extending in a direction (direc- 
tion shown by arrow B, see Fig. 16) orthogonal to the 
film feeding direction (direction shown by arrow A; see 
Fig. 1 6). The sprue 33d and the inlet 33a are formed in 
a position where opposing to the first curve 34c when 
the stationary mold 3 and the movable mold 4 are 
clamped. 

[0032] As shown in Fig. 14, a first winding apparatus 
5 and a second winding apparatus 6 are attached to the 
stationary mold 33 and the movable mold 34, respec- 
tively. Each of the first winding apparatus 5 and the sec- 
ond winding apparatus 6 has the respective pair of the 
sending rolls 5a : 6a an^receiving rolls 5b, 6b. Continu- 
ous films 7, 14 are wound up and hung between the 
sending roll 5a, 6a and tlm receiving roll 5b, 6b. 
[0033] The first continuous film 7 and the second con- 
tinuous film 14 are wound and held respectively around 
the sending rolls 5a, 6a. Leading ends of the first con- 



tinuous film 7 and the second continuous film 14 are 
passed through between the stationary mold 33 and the 
movable mold 34 and wound up to the receiving rolls 
5b, 6b.to complete the preparation. As shown in Fig. 16, 

5 the first continuous film 7 is configured to be wider in 
width than the second continuous film 14. 
[0034] As shown in Fig. 16, by configuring the first 
continuous film 7 and the second continuous film 1 4 to 
have different widths, the first continuous film 7 is placed 

to at the movable mold side to be opposed to the first curve 
34c, and the second continuous film 14 is placed at the 
stationary mold side to be opposed to the second curve 
33c. Upon starting operation of the first and second 
winding apparatus 5, 6, the second continuous film 14 

15 is intermittently fed between the stationary mold 33 and 
the movable mold 34 in parallel with the feeding direc- 
tion (direction shown by arrow A) of the first continuous 
film 7 as each of the adhesive layers 13, 20 faces to 
each other. The intermittent feeding operation is control- 

20 led so that the printing pattern consistently corresponds 
to the cavity 33b of the stationary mold 33 and the cavity 
34b of the movable mold 34. 

[0035] Next, a resin injection molding step wiil be ex- 
plained referring to Figs. 1 7 and 1 8. As shown in Fig. 1 7 

25 (a) ; after the printing patterns of the first continuous film 
7 and the second continuous film 1 4 are stopped in re- 
spective positions within the cavities 33b, 34b as de- 
scribed above, the stationary mold 33 and the.movable 
mold 34 are clamped as shown in Fig. 17(b). 

30 [0036] As shown in Fig. 1 8(a), after clamping the sta- 
tionary mold 33 and the movable mold 34, the transpar- 
ent resin is injected from the sprue 33d through the inlet 
33a. When the transparent resin thus injected passes 
through the first curve 34c, the force of the flowing resin 

35 does not exert against an edge portion 7a of the first 
continuous film 7 opposed to the first curve 34c. That is, 
the transparent resin injected from the inlet 33a enters 
in the first curve 34c, and its heading direction X be- 
comes a direction toward the movable mold 34, and the 

40 resin moves to the lower area of the edge portion 7a of 
the first continuous film 7 existing at the stationary moid 
33 side. Therefore, the injected transparent resin does 
not flow inside the first continuous film 7, and the first 
continuous film 7 can be assuredly pressed toward the 

45 cavity 33b. 

[0037] As shown in Fig. 18(b), the transparent resin 
filled in the first curve 34c proceeds through the second 
curve 33c, and at that time, the force of the flowing resin 
does not exert against an edge portion 14a of the sec- 

50 ond continuous film 14 opposed to the second curve 
33c. That is, the transparent resin filled in the first curve 
34c enters in the second curve 33c, and its heading di- 
rection Y becomes a direction toward the stationary 
mold 33, and the resin moves over the edge portion 14a 

55 of the second continuous film 1 4 existing at the movable 
mold 34 side. Therefore, the injected transparent resin 
does not flow inside the second continuous film 1 4, and 
the second co ntinuous film 1 4 can be assuredly pressed 
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toward the cavity 34b. 

[0038] As shown in Fig. 18(c), the transparent resin 
filled in the second curve 33c is loaded in the cavities 
33b, 34b as pressing the first continuous film 7 and the 
second continuous film 14 toward the stationary mold 
side and the movable mold side, respectively, to mold a 
molded product 41 in which the first continuous film 7 
and the second continuous film 14 are united. 
[0039] After the molded product 41 becomes hard as 
shown in Fig. 1 8(d), the stationary mold 33 and the mov- 
able mold 34 are opened, the molded product 21 is 
pushed out in a manner that the molded product 21 is 
left stick to the stationary moid side by the adhesive 
force to a sprue formation portion 41a formed at the 
sprue 33d, and the molded product 41 is detached by 
vacuum detacher (not shown). Herewith, the molded 
product 41 is detached from the first continuous film 7 
and the second continuous film 1 4 between the exfolia- 
tion layers 9, 16 and the UV hard layers 10, 17. 
[0040] Then , the sprue formation portion 41 a, serving 
as a portion formed within the sprue 33d, is trimmed to 
form the protection panel P1 . 

[0041] As described above, by passing through the 
first continuous film 7 at the stationary mold 33 side in 
a manner to be opposed to the first curve 34c, and by 
passing through the second continuous film "14 at the 
movable mold 34 side in a mannerto be opposed to the 
second curve 33c, after clamping the movable moid 34 
and the stationary mold 33, the molded product 41 is 
molded by injecting the transparent resin between the 
first continuous film 7 and the second continuous film 
1 4 through the S-shaped inlet passage Z upon clamping 
the movable moid 34 and the stationary mold 33 with 
each other, thereby preventing an inflow of the transpar- 
ent resin between the continuous film and the mold. Fur- 
thermore, in the above-described method with not 
punching a hole, an interfusion of the punch dust pro- 
duced when punching a hole into the molded product 
41 and the forming of a scar on the molded product 41 
by the punch dust can be prevented, and the yield ratio 
of the molded product 41 can be improved. 
[0042] In addition, the inlet passage Z can be extend- 
ed in a direction intersecting with the film feeding direc- 
tion (direction shown by arrow A; see Fig. 1 6) as well as 
connecting to the exterior of the first continuous film, and 
is not limited to the shape of the embodiment. For ex- 
ample, as shown in Fig. 19(a), the two printing patterns 
are placed in row in a direction intersecting to the film 
feeding direction (direction shown by arrow A) as cou- 
pled to the sole inlet passage Z, thereby forming a 
branching off point Za of the inlet passage Z at the ex- 
terior of the first continuous film 7 (commonly formed 
with the inlet 33a). ~ 

[0043] in addition, as^shown in Fig. 19(b), the two 
printing patterns are placed in row in a direction inter- 
secting to the film feeding direction (direction shown by 
arrow A) as coupled to the sole inlet passage Z, thereby 
forming a branching off point Za of the inlet passage Z 



within a region of the second continuous film 14. 
[0044] In addition, as shown in Fig. 1 9(c), two printing 
patterns can be placed in row in a direction intersecting 
to the film feeding direction (direction shown by arrow 

5 A) and to be opposed to the branching off point Za of 
the inlet passage Z so that the sole inlet passage Z con- 
nects to each of the two printing patterns, and the 
branching-off point Za is formed within the area of the 
second continuous film 1 4 and between the two printing 

10 patterns. 

[Third embodiment] 

[0045] Hereinafter, a third embodiment of the method 
15 for manufacturing a double-side in-mold molded product 
of the invention will be explained referring to the draw- 
ings. Fig. 20 is an explanatory drawing of a stationary 
mold and a movable mold of a third embodiment. Here- 
inafter, the portions redundant to the above-described 
20 first embodiment will be referred same reference num- 
bers and the explanation thereof will be abbreviated. 
[0046] In the embodiment, in lieu of the stationary 
mold 33 and the movable moid 34 of the above-de- 
scribed second embodiment, a stationary moid 51 and 
25 a movable mold 52 are used as shown in Fig. 20. 

[0047] A sprue 51 d for introducing a transparent resin 
from an inlet 51a, a first curve 51 c connected to the 
sprue 51 d, and a cavity 51 d are formed to the stationary 
mold 51 . A second curve 52c, and a cavity 52b connect- 
so ed to the second curve 52c are formed to the movable 
mold 52. As shown in Fig. 20, when the stationary mold 
51 and the movable moid 52 are clamped, an S-shaped 
inlet passage Z is formed as extending in direction or- 
thogonal to the film feeding direction (direction shown 
35 by arrow A; see Fig. 1 6) by the first curve 51c and the 
second curve 52c in the order from a side of the inlet 
51a of sprue 51d. In addition, by configuring a first con- 
tinuous film 53 and a second continuous film 54 to have 
different widths, the first continuous film 53 is placed at 
40 the movable moid side to be opposed to the second 
curve 52c, and the second continuous film 54 is placed 
at the stationary mold side to be opposed to the first 
curve 51c. 

[0048] By using the above configured stationary mold 
45 51 and the movable mold 52, where passing through the 
first continuous film 53 at the stationary mold 51 side in 
a mannerto be opposed to the second curve 52c as well 
as passing through the second continuous film 54 at the 
movable mold side 52 in a manner to be opposed to the 
50 first curve 5 1 c, a molded product 41 is molded by in- 
jecting the transparent resin between the first continu- 
ous film 53 and the second continuous film 54 through 
the S-shaped inlet passage Z after clamping the mova- 
ble moid 52 andthe stationary mold 51 , thereby prevent- 
55 ing an inflow of the transparent resin between the con- 
tinuous fiim. Furthermore, in the above-described meth- 
od without punching any hole, an interfusion of the 
punch dust produced when punching a hole into the 
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molded product 41 and the forming of a scar on the 
molded product 41 by the punch dust can be prevented, 
and the yield ratio of the molded product 41 can be im- 
proved. 

[0049] In addition, in the embodiment, the second 
continuous film 54 is passed through at the side of the 
movable mold 52, which the inlet 51 a is not formed, so 
that the second continuous film 54 can be passed 
through at a position opposed to the inlet 51 a. There- 
fore, by the configuration of the embodiment, the inflow 
of the transparent resin between the second continuous 
film 54 and the movable moid 52 can be assuredly pre- 
vented. 

[Fourth embodiment] 

[0050] Hereinafter, a fourth embodiment of the meth- 
od for manufacturing a double-side in-mold molded 
product of the invention will be explained referring to the 
drawings. Fig. 21 is an explanatory drawing of a step of 
passing through a continuation film continuously be- 
tween a stationary mold and a movable mold of a forth 
embodiment; Fig, 22 is a sectional view of the stationary 
mold and the movable mold; Fig. 23 is a perspective 
view of the continuous film; and Figs. 24 and 25 are ex- 
planatory drawings of a method for manufacturing a pro- 
tect panel. Hereinafter, the portions redundant to the 
above-described first embodiment will be referred same 
reference numbers and the explanation thereof will be 
abbreviated. 

[0051] An example of method for manufacturing the 
protection panel P1 according to the embodiment will 
be described hereinafter. The embodiment is an exam- 
ple of a molding apparatus having a method of sending 
two continuation films parallel. 

[0052] As shown in Fig. 21, in the first step, a first con- 
tinuation film 7 and a second continuation film 14 are 
passed through between a 'stationary mold 63 and a 
movable mold 64 continuously. 

[0053] As shown in Fig. 22(a), an inlet 63d for inietting 
a transparent resin, a first curve 63c : and a cavity 63b 
are formed to the stationary mold 63. An inlet 64a, a sec- 
ond curve 64c, and a cavity 64b connected to the sec- 
ond curve 64c are formed to the movable mold 64. As 
shown in Fig. 22(b), when the movable mold 64 and the 
stationary mold 63 are clamped, an S-shaped inlet pas- 
sage Z is formed of the first curve 63c and the second 
curve 64c in extending in a direction orthogonal to the 
film feeding direction (direction shown by arrow A; see 
Fig. 23) from a side of the inlet 63a sequentially. The 
inlets 63a, 64a are formed in a position where opposing 
each other and forming a single inlet when the stationary 
mold 63 and the movable mold 64 are clamped. 
[0054] As shown in Fig. 21 , a first winding apparatus 
5 and a second winding apparatus 6 are attached to the 
stationary mold 63 and the movable mold 64, respec- 
tively. Each of the first winding apparatus 5 and the sec- 
ond winding apparatus 6 has respective pair of sending 



rolls 5a, 6a and receiving rolls 5b, 6b. Continuous films 
7, 1 4 are wound up and hung between the sending rolls 
5a, 6a and the receiving rolls 5b, 6b. 
[0055] Each of the first continuous film 7 and the sec- 
5 ond continuous film 1 4 is wound around the sending roil 
5a, 6a respectively, and is held. Leading ends of the first 
continuous film 7 and the second continuous film 14 are 
passed through between the stationary mold 63 and the 
movable mold 64 and wound up to the receiving rolls 
5b, 6b to complete the preparation. As shown in Fig. 23, 
the first continuous film 7 is configured to be narrower 
in width than the second continuous film 14. 
[0056] As shown in Fig. 23, by configuring the first 
continuous film 7 and the second continuous film 1 4 to 
have different widths, the first continuous film 7 is placed 
at the stationary moid side to be opposed to the second 
curve 64c, and the second continuous film 14 is placed 
at the movable mold side to be opposed to the first curve 
64c. In a status when the first and second winding ap- 
paratus 5, 6 are started, the second continuous film 14 
is intermittently fed between the stationary mold 63 and 
the movable mold 64 in parallel with the feeding direc- 
tion (direction shown by arrow A) of the first continuous 
film 7 where each of the adhesive layers 13, 20 faces 
each other. The intermittent feeding operation is control- 
led so that the printing pattern consistently corresponds 
to the cavity 63b of the stationary mold 63 and the cavity 
64b of the movable mold 64. 

[0057] Next, a resin injection molding step will be ex- 
plained referring to Figs. 24 and 25. As shown in Fig. 24 
(a) : after the printing patterns of the first continuous film 
7 and the second continuous film 14 are stopped in po- 
sitions within the cavities 63b, 64b as described above, 
and the stationary mold 63 and the movable mold 64 
are then clamped as shown in Fig. 24(b). 
[0058] As shown in Fig. 25(a), after clamping the sta- 
tionary mold 63 and the movable moid 64, the transpar- 
ent resin is injected from the inlet V. When the injected 
transparent resin passes through the first curve 63c, the 
force of the flowing resin does not exert to an edge por- 
tion 14a of the second continuous film 14 opposed to 
the first curve 63c. That is, the transparent resin injected 
from the inlet V enters in the first curve 63c, and its head- 
ing direction X becomes a direction toward the station- 
ary mold 63, thereby rendering the resin move over the 
edge portion 14a of the second continuous film 14 ex- 
isting at the movable mold 64 side. Therefore, the inject- 
ed transparent resin does not inflow inside the second 
continuous film 14, and the second continuous film 14 
can be assuredly pressed toward the cavity 64b. 
[0059] As shown in Fig. 25(b), the transparent resin 
filled in the first curve 34c proceeds to the second curve 
64c, and at that time, the force of the flowing resin does 
not exert against an edge portion 7a of the first contin- 
uous film 7 opposed to the second curve 64c. That is, 
the transparent resin moves into the second curve 64c 
after it fills in the first curve 63c, and its heading direction 
Y becomes a direction toward the movable mold 64, 
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thereby rendering the resin move underthe edge portion 
7a of the first continuous film 7 existing at the stationary 
moid 63 side. Therefore, the injected transparent resin 
does not inflow inside the first continuous film 7, and the 
first continuous film 7 can be assuredly pressed towards 
the cavity 63b. 

[0060] As shown in Fig. 25(c), the transparent resin 
filling in the second curve 64c is further filled in the cav- 
ities 63b, 64b by pressing the first continuous film 7 and 
the second continuous film 14 toward the stationary 
mold side and the movable mold side, respectively, and 
becomes united with the first continuous film 7 and the 
second continuous film 1 to mold a molded product 71 . 
[0061] After the molded product 71 becomes hard, as 
shown in Fig. 25(d), the stationary mold 63 and the mov- 
able moid 64 are opened, and the molded product 71 is 
detached by vacuum detacher (not shown). Herewith, 
the molded product 71 is detached from the first contin- 
uous film 7 and the second continuous film 14 between 
the exfoliation layers 9, 16 and the UV hard layers 10, 
17. 

[0062] Then, the sprue formation portion 71 a, a 
formed portion remaining in the inlet, is cut off, and 
thereby the protection panel P1 is molded. 
[0063] As described above, by passing through the 
first continuous film 7 at the stationary mold 63 side in 
a manner to be opposed to the second curve 64c, and 
by passing through the second continuous film 1 4 at the 
movable mold 64 side in a mannerto be opposed to the 
first curve 63c, and after clamping the movable mold 64 
and the stationary moid 63, a molded product 71 is mold- 
ed by injecting the transparent resin in between the first 
continuous film 7 and the second continuous film 14 
through the S-shaped inlet passage Z, and an inflow of 
the transparent resin between the continuous film and 
the mold can be prevented. Furthermore, in the above- 
described method without punching any hole, an inter- 
fusion of the punch dust produced when punching a hole 
into the molded product 71 and the forming of a scar on 
the molded product 71 by the punch dust can be pre- 
vented, and the yield ratio of the molded product 71 can 
be improved. 

[0064] In addition, the inlet passage Z can be formed 
in a direction intersecting with the film feeding direction 
(direction shown by arrow A; see Fig. 16) and as a pas- 
sage connecting to the exterior of the continuous film, 
and is not limited to the configuration of the embodiment 
that to be formed in direction orthogonal to the film feed- 
ing direction. 

Industrial Applicability 

[0065] As described above, forming an inlet passage 
extending in a direction Orthogonal to a film feeding di- 
rection for inietting the resin- into the cavity when clamp- 
ing the stationary mold and the movable mold, forming 
an inlet at one end of the inlet passage for injecting the 
resin; placing each edge of the first continuous film and 



the second continuous film positionally shifted in a di- 
rection orthogonal to the film feeding direction; the first 
continuous film and the second continuous film are 
passed through at the stationary mold side and at the 

s movable mold side, respectively. A molded product is 
molded by injecting the resin between the first continu- 
ous film and the second continuous film from the inlet 
passage after clamping the movable mold and the sta- 
tionary mold and pressing the first continuous film and 

10 the second continuous film sequentially toward the mold 
side by the resin. Hence, by applying the method with 
no need to punch a hole, an interfusion of the punch 
dust into the molded product and the forming of a scar 
on the molded product by the punch dust can be pre- 

15 vented, and the yield ratio of the molded product can be 
improved 



Claims 

20 

1 . A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 
ing a cavity for molding a molded product and pass- 
ings first continuous film and a second continuous 

25 film each having a printing layer facing to one an- 
other, the method comprising steps of: 

forming an inlet passage extending in a direc- 
tion orthogonal to a film feeding direction for in- 
3° letting a resin into the cavity when the station- 

ary mold and the movable mold are clamped; 
forming an inlet at one end of the inlet passage 
for injecting the resin; 

placing each edge of the first continuous film 
35 and the second continuous film positionally 

shifted in a direction orthogonal to the film feed- 
ing direction; and 

passing through the first continuous film and 
the second continuous film at the stationary 
40 moid side and at the movable mold side, re- 

spectively; 

and further comprising the steps of: 

pressing the first continuous film and the 
45 second continuous film sequentially to- 

ward the mold sides by the resin; and 
injecting the resin between the first contin- 
uous film and the second continuous film 
from the inlet passage after clamping the 
50 movable moid and the stationary mold to 

mold a molded product. 

2. A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 

55 ing a cavity for molding a molded product and pass- 
ing a first continuous film and a second continuous 
film each having a printing layer facing to one an- 
other, the method comprising steps of: 
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forming an inlet passage extending in a direc- 
tion orthogonal to a film feeding direction for in- 
letting a resin into the cavity when the station- 
ary mold and the movable mold are clamped; 
forming an inlet at one end of the inlet passage 5 
for injecting the resin; and 
passing through the first continuous film at the 
stationary mold side and through the second 
continuous film at the movable mold side in a 
manner such that only the second continuous 10 
film opposes to the iniet; 

and comprising the step of injecting the resin 
between the first continuous film and the sec- 
ond continuous film from the inlet passage after 
clamping the movable mold and the stationary 15 
mold to mold a molded product. 

The method for double-side in-mold transfer mold- 
ing as claimed in claim 2, wherein the inlet passage 
is formed by a first curve formed at the movable 20 
mold side in a cross-sectional direction and a sec- 
ond curve formed at the stationary mold side in the 
cross-sectional direction, and wherein the iniet is 
connected to the first curve. 

25 

A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 
ing a cavity for molding a molded product and pass- 
ing parallel a first continuous film and a second con- 
tinuous film each having a printing layer facing to 30 
one another, the method comprising the steps of: 

rendering the stationary mold and the movable 
mold have a first curve and a second curve, re- 
spectively; 35 
forming, on a side of the stationary mold out of 
a passing range of the first and second contin- 
uous films, an S-shaped inlet passage extend- 
ing in a direction intersecting with a film feeding 
direction having the first curve and the second 40 
curve sequentially in the orderfrom a side of an 
inlet of a sprue so opened as to face to the mov- 
able mold side when the molds are clamped; 
passing through the first continuous film on the 
side of the stationary mold as to render an end 45 
thereof face to the curve of the movable mold; 
and 

passing through the second continuous film on 
the side of the movable mold as to render an 
end thereof face to the curve of the stationary 50 
mold 

and further comprising the step of: 

\ 

injecting a resin between the first continu- 
ous film and the second continuous film 55 
from the S-shaped inlet passage upon 
clamping the movable mold and the sta- 
tionary mold to mold a molded product. 



5. A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 
ing a cavity for molding a molded product and pass- 
ing parallel a first continuous film and a second con- 
tinuous film each having a printing layer facing to 
one another, the method comprising the steps of: 

rendering the stationary mold have a second 

curve coupled to the cavity; 

rendering the movable mold have a first curve 

opposed to a sprue formed in the stationary 

mold; 

forming an S-shaped inlet passage extending 
in a direction intersecting with a film feeding di- 
rection having the first curve and the second 
curve sequentially in the orderfrom a side of an 
inlet of a sprue in the movable mold and the 
stationary mold when the molds are clamped; 
passing through the first continuous film on the 
side of the stationary mold as to render an end 
thereof face to the first curve of the movable 
mold; and 

passing through the second continuous film on 
the side of the movable mold as to render an 
end thereof face to the second curve of the sta- 
tionary mold 

and further comprising the step of: 

injecting a resin between the first continu- 
ous film and the second continuous film 
from the S-shaped inlet passage upon 
clamping the movable mold and the sta- 
tionary moid to mold a molded product. 

6. A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 
ing a cavity for molding a molded product and pass- 
ing parallel a first continuous film and a second con- 
tinuous film each having a printing layer facing to 
one another, the method comprising the steps of: 

rendering the stationary mold have a first curve 
coupled to a sprue formed in the stationary 
mold; 

rendering the movable moid have a second 
curve coupled to the cavity; 
forming an S-shaped inlet passage extending 
in a direction intersecting with a film feeding di- 
rection having the first curve and the second 
curve sequentially in the orderfrom a side of an 
inlet of a sprue in the movable mold and the 
stationary mold when the molds are clamped; 
passing through the first continuous film on the 
side of the stationary mold as to render an end 
thereof face to the first curve of the movable 
mold; and 

passing through the second continuous film on 
the side of the movable mold as to render an 
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end thereof face to the second curve of the sta- 
tionary mold 

and further comprising the step of: 

injecting a resin between the first continu- 
ous film and the second continuous film 
from the S-shaped inlet passage upon 
clamping the movable mold and the sta- 
tionary mold to mold a molded product. 



10 



A method for double-side in-mold transfer molding 
in using a stationary mold and a movable mold hav- 
ing a cavity for molding a molded product and pass- 
ing parallel a first contin uous film and a second con- 
tinuous film each having a printing layer facing to 15 
one another, the method comprising the steps of: 

forming, in the stationary mold and the movable 
mold, an S-shaped inlet passage extending in 
a direction intersecting with a film feeding direc- 20 
tion having a first curve and a second curve se- 
quentially in the order from a side of an inlet 
formed at a mold side surface when the molds 
are clamped; 

passing through the first continuous film on the 25 
side of the stationary moid as to render an end 
thereof face to the second curve; and 
passing through the second continuous film on 
the side of the movable mold as to render an 
end thereof face to the first curve; 30 
and further comprising the step of: 

injecting a resin between the first continu- 
ous film and the second continuous film 
from the S-shaped inlet passage upon 35 
clamping the movable moid and the sta- 
tionary mold to mold a molded product. 
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